Key indicators: single-crystal X-ray study; T = 97 K; mean (C-C) = 0.010 Å; disorder in main residue; R factor = 0.038; wR factor = 0.105; data-to-parameter ratio = 13.2.
Related literature
Selected bond lengths (Å ). Er1 Hydrogen-bond geometry (Å , ).
Cg4 is the centroid of the C32-C37 ring. Symmetry codes: (i) Àx þ 1; Ày þ 1; Àz þ 1; (ii) x þ 1; y; z; (iii) Àx; Ày þ 1; Àz; (iv) x À 1; y þ 1; z À 1; (v) x À 1; y; z; (vi) x; y À 1; z; (vii) x; y þ 1; z. 
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Comment
The coordination chemistry of erbium (III) with N and O donor ligands has been investigated in the past decade and numbers of erbium (III) complexes with different donor ligands have been synthesized and studied by X-ray crystallography (Liu et al., 2010; Neelgund et al., 2007; Liu et al., 2007) . The title compound was recently obtained from the reaction of erbium nitrate, sodium benzoate and phen in an methanol-water mixture, and its crystal structure is reported here. Since no 4-hydrobenzoic acid ligand is present in the starting reaction mixture, it may be derived from the benzoic acid via in situ substitution (Xiong et al., 2001 ) under hydrothermal condition.
The Er III ion is nine-coordinated by two N atoms of a phen ligand, four carboxylate O atoms of two 4-hydroxybenzoate anions, two O atoms of nitrate anion and one O atom of a water molecule. The resulting coordination geometry is a monocapped square antiprismatic coordination (Table 1 and Fig. 1 ).
The phen molecule is approximately parallel to 1,10-phenanthrolinium (Hphen), making dihedral angle of 3.3 (4)°.The centroid-centroid distance between N4-pyridine and N7-pyridine rings is 3.801 (5) Å, indictative of π-π interaction.The crystal structure contain an extensive network of classical (O-H···O, N-H···O) and weak (C-H···O) hydrogen bonds (Table 2 and Fig. 2 ).
In addition, C-H···π interaction (C83-H83···Cg4(C32-C37); full details and symmetry code are given in Table 2.) between phen and 4-hydroxybenzoate is present in the crystal structure.
Experimental
Erbium trinitrate solution was prepared by dissolving Er(NO 3 ) 3 .6H 2 O (0.4631 g, 1.00 mmole) at room temperature with stirring. The ligand solution was prepared by dissolving benzoic acid (0.4889 g, 4 mmole) and 1,10-phenanthroline (4 mmole) in 20 ml methanol at room temperature. The pH of the ligand solution was adjusted to about 6 with 2 N NaOH.
The Er solution was added drop wise and slowly to the ligand solution. The reaction mixture was stirred for 2 h at room temperature. Pink crystals were obtained at room temperature over a period 3 months.
Refinement
Position C82, N6, C86, N7, C87 and C88 of the phen ring split into two different atoms with 50% occupancies for each, respectively. H atoms bonded to O and N atoms were placed in calculated positions and refined with the distances constrains of O-H = 0.82, N-H = 0.86 Å, and U iso (H)= 1.2U eq (N) and 1.5U eq (O). Other H atoms were positioned geometrically with C-H = 0.93 Å and refined using a riding model with U iso (H) = 1.2U eq (C).
Figures Fig. 1 . View of the title compound with the atom numbering scheme. Displacement ellipsoids for non-H atoms are drawn at the 50% probability level [symmetry code: (i) 2 -x, -y, 1 -z]. 1,10-Phenanthrolin-1-ium nitrate-aquabis(4-hydroxybenzoato-κ 177.2 (4) C65-C64-C72 119.1 (7) O4-C21-O5 119.1 (5) C64-C65-C66 120.9 (9) O4-C21-C22 120.6 (5) C65-C66-C67 121.7 (10) O5-C21-C22 120.3 (5) C68-C67-C71 117.4 (9) Er1-C21-O5 60.2 (3) C66-C67-C71 118.9 (8) Er1-C21-O4 59.0 (3) C66-C67-C68 123.6 (9) C21-C22-C27 120.9 (5) C67-C68-C69 120.9 (9) C23-C22-C27 119.1 (5) C68-C69-C70 119.0 (8) C21-C22-C23 120.0 (5) N4-C70-C69 121.6 (9) C22-C23-C24 120.1 (5) N4-C71-C72 120.4 (6) C23-C24-C25
Geometric parameters (Å, °)
121.1 (6) C67-C71-C72 119.4 (7) C24-C25-C26 119.0 (5) N4-C71-C67 120.2 (6) O8-C25-C24 118.0 (5) N3-C72-C71 116.9 (6) O8-C25-C26 123.1 (5) C64-C72-C71 120.1 (6) C25-C26-C27 120.5 (5) N3-C72-C64 123.0 (6) C22-C27-C26 120.2 (5) N3-C61-H61 118.00 Er1-C31-C32 174.6 (4) C62-C61-H61 118.00 Er1-C31-O6 57.9 (3) C61-C62-H62 120.00 O6-C31-C32 119.9 (5) C63-C62-H62 120.00 Er1-C31-O7 60.9 (3) C64-C63-H63 120.00 O7-C31-C32 121.6 (5) C62-C63-H63 120.00 O6-C31-O7 118.5 (5) C66-C65-H65 120.00 C33-C32-C37 118.7 (5) C64-C65-H65 120.00 C31-C32-C37 120.2 (6) C65-C66-H66 119.00 C31-C32-C33 121.1 (5) C67-C66-H66 119.00 C32-C33-C34 120.8 (5) C67-C68-H68 120.00
